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L-TtUtE***^*- * OHife4rlB*6i-* - k ** 0 ^ 
ttE*9 4 T> f-ftlUfffll** HE-* 'J* h*#fiBL 

? 7 -f 7 > h it*** ^^-9" - k t--- * * 

«rE*- fctiME* t> bwjr«*aa-r* 
;g£g#L$M#-f -&9* hto&w*¥§tt* 

huIE— SIM * J- <Oft®l~&-3^t 9 S-TtulE-9- 
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2 

v> h n izmm&r- * us 1 * m < . f - * og<i 
tSTiTUS, <m%-®.r-9<D&£.i)m~T-tz>tmn 

^«Jj«#g«"&0SS*«4!E«<0-=?Jl'-?->7' 4 7f-? 

<75 fig , s w sirE * ? h 7 - * o -r- * 

ItE-^fif - * 4 * * - 

iE7;pf^f-(7f-^S^rC ttzit, B#fig 

[W*a9] «TE*ttr'-*<0-9-'fXl± > 
DJE^^j«f -f T7-*-**1?tJ£1-*'7M ->**Mb** 

k, 

iEffif- * fc> flE-K'J ^ H&tt^S 

9 OltSUT-*** < ^ * * *) &-tUk *) LftU 
[0 0 0 1 ] 

-^fiK^ayv^TAi^^ #(c> sift, : & 

^^(7?-7 ^f>f-f7f-^*t - / ?>3V 
t'i-^^ y h 7-**7>LT*7'f T> Ht^HU 

r< 7f->B*»t*sao , J'*tAcpiti. 

[0 0 0 2) 

[«6*OKIB] *0ffl** f *5c©tHH« (*7>fT 

tz-****?* 7f-f*»«UWW (-9— /<WJt 
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T-^if^ihtlXiS «5 > "T.Berners-Lee Ife, "The World 
-Wide Web", Communications of the ACM, vol. 37(8), p 
p. 76-82 " KK$&£*>--Cv>4e 
10 0 0 3] HBU=S*i"3'** ,Acasv *" c « 97<<T> 

vmnrn io it. tur* urn* i o T»f*-r ** 

t|gB2 2K4 *«j£3it*. *9-f7>MHMll OS 
r/-9-->>^©«2 0 14, 4 i t * ^T&rfc 

[0 0 0 4] 1118(4, «©?7'f7V bttlMt- *- 

(*T-y?2 10) o :oti, 

1 KI4, «fflt#*-'<WW2 0K»«* 

gf2 0 2 Ui> * 7 4 T V Mt*« 1 0 

[0 0 0 5] fOffl^fll****^* 1 lco^^i-^ 

1 1 »** *o**t-9— '<tnr«2 ok 

£fi!L Uirv^2 11), J6*f#**SS <**»72 
1 2) KA4„ -9—- '<tH»*2 0T 14, If 2 1 
*^*§nf7;vf>f^ Tr--^lS1fg6 2 2 SrfSffi^ 
ti>t,«DttLT Ur^2 2 1) , 7 V r-fr 

fttt 1 0 US v j£ L Uf^2 2 2) , WtfS#f#*> 
ftS Uf^2 2 0) (*^* 
•7 2 12) C*ofc*?4 7> YWtMl 014, 
ttH«2 0 4 St/I^^tM 7 t'- * ffiftSB 2 2^^ 

&1-Z>tlB ! mizAZ>o r<Ofc§, ffi$S*£#**SGl H4, 

*SW&*U!**R-r* Ut-;72 l 3) o Wxlf, 
f-^3Wt*r*4»-&K«4, I I 

;h.TV>4o 

[0 0 0 6] «««*St^»l lWtttofc"* 

^T^tLT-I**^* (XTyfl 15) , ® 
72 16) . 
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[0007] t£*©«*rtt, 

i i g#i) , #a«)' 7 *^^7" ,7? ~ ,lS: ^ 5 ^ 

*#t^<tt, -f-tt^OVJV^7=-r7T'-5'KrtJ£< 

Ti:ffislSftti' , s«f, S^B£8&*iIiJirr**fitr 
^^7^>f^7f-5- CttlCT* t44iv^« 

^fcjpj 4 „ 

[0 0 0 8] ?5>K, iiifeOSE^H&»l 2«4. 56^ 

T-f LT&iWStt*:T'--**&*&A,r. 
*fH 4 7 KflDRS*i"Cv»<&**, fitlj$<7>4 ^ K, 

l* i $tt^o7f7;i'f->f'^7T'-^*-B. 
?y47> Hr©««OfB«SeKfettU-C^'b^«^ 

[0 0 0 9] 

[56W*«»f*L4d ti-*a«] t£*«tt*KiJlt*-> 

<, #S<0-v;Vf L ^7''f 7 7~-*&**W£Wifefc-f 4 
tf] L^L*ri*<b. -o«vW>f^7f-^P 
**v»»*^, *9-f 7> httJWfc*-'<trtW»*» 

fr *> ix * 4 r Of* ^ H ** « < 4 4 t v»d W«*«* * . 

f-*s# 

#14, f-^ff^iA ! xTLi<i:t, 

[0 0 10] *#S$I4, ±E«jS:Kfi*4 

* *r — ><trtMW» t>*tmLr*9<tT>Y tW*r Stzp 
W*+*»K, f-*-^*:* 1 ^^^^-, ffc, *-yf7- 

^ * * *-& k "b , tBtttiir <r>m 

^^S. V* v ^ r A * 4 £ t ?r § 65 fc 1" 4 . 
[0 0 1 1 ] 

[l»MiP*i-4fcfeo#S] Dili, *sm<r>WMi 

T (^x>^l) , *--»<tt*«IIK*«L {XT-?? 
2) , 7> Hm««ri4, «*f-**"9— 

tr»««KS*LT Uf^73) WU: (^f^ 
4) f-^*ff^"t"4 (^T^7'5) o 
[0 0 12] *fg$Ki3V>-C, ?9^T> htt**«r 
(4, lOtt. #^t=«**it*f -f v^Mfc1f««r, 11 
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? Unit S*#tt7'- * «*«*^T l» JUttf-* 
[0 0 13] #HWI4, -9— ><tt*««fcS v » 

* U ^ 7 'f 7 > h M(«H , *-"WW11 * 15 ^~ 

-c , * 9 4 r > y e> * - ' <tra*fli k t*- * * 

[0014] m2t4, 
iO-7^^f-f7f-^11IS4->^fAli, 1H&, 

Sr»tt-r4JHttf-^*ilrt^S2 2 0**1"*^* < * 
1 o©"9— '<tt*«2 0 0 t, #fif-^Sf Lt 

0**1"*^* < 1-30*9 4 T>btt-#*1 0 0 
t> ^_^*ft^2 0 0 i^5-f7> MtK« 1 0 0 * 

[0 0 15] ±ME<7>W#S£#I£ 1 3 0 14. ^ 

BS*i:ioTt-^lt»i2 0 0i:-K^K^ 
b©rt8K*-2v>T#JMfc?'-***->^*«2 0 0 

« L T v» 4 IB KR^ftf- * 1 i « < , * 

[0 0 16] _tE©"9— '<tUH*2 0 Oli, 

f .;^ffi2 2 0K4 !9ttlrt9itrv»*J|ttt7*-^ 

irtti. i/c, ±st-j3tt 2 1 oii, m 

[0 0 l 7] t*:, ±EU4J»t4»«I^R2 I 0I4, * 
te^-fKn-tyj X*-?)\>**7-'-< 7f-^ff4<5H 



#i!l#&t4, ffif-^Wt'fXi-r^f^f^ 7r- 
[0 0 18] #S§I£I4, 

10 [0 0 1 9] ffc, -OOB*J)"?*f^?'<7f-*. 
**KtMftLTi3a, *94T> ^W-|Hlri t -*^• ^ ^^^• 
[0 0 2 0] 

l^lllCjjrtv'^xAtt, *?4T> btHH*l 
20 o 0i:-9"-^*W-^^2 0 OjWMMHKJ: "J*«StL-Cv» 

[0021] * 9 4 T> htUMI 1 0 0 14, h "7- 
7 f-^ t-S.»Jft^-4fc*«>E*a6111 2 0, 

jaksggi 3 o, Rvmm%rfm&v>®m*ft*>^ 

30 >«o#?fH^»J: U **Ama«1tl 4 0 4 

^stumi 3 o«±, «t* t ra«ofli****zp«5 

13 1, «?&0«^W^a51 3 3, -JI'J^HC*^ 
T, JK^JV-f^f-f r7'-^<7)S*S.O r «^S*-a51 

[0 0 2 2] -9" 2 0 014, t£*i:R]»0*« 
SttSB2 1 0, *«, *J», ®fS^Ov;u^>r'^ 7f 

40 2 2 0SZ/, — ^O^iWSf-^iBtti/:*!) 

«»9 2 3 0 4 
[0 0 2 3] i^U, ±SEO»JftOttft<rltWi-4o @4 
(4, ^fcBOftttfcSiW+ifcfc^SI-e**.. *«H=^ 

9 ^ t > htt-w* 1 0 0 <Dmm®Mm*w 1 3 u4, f« 

«foW»*«ffli : *4 (*f- y74 1 0) o :oi 

1 3 1 UI4, WJB****- 
2 0 0Of-*IE«»2 2 0i:»«?nfc7J^>f^ 

50 ?fti. sfc. t ->mn® 200 <o«««« 
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S&2 10I4, *?-f T >)•«*« 1 0 0*&JB*«F%* 
S>Ui*>& iXf-V? 4 5 0) o fyffl*#«»tt*«^» 

^-^SiR-fai, 1 3 114, 

£•9— ;<fi-J|#fc2 0 0 UMfsL {TsT 'J-f4 1 1 ) > It« 
&f#*>l*@ Uf»7"4 1 2) UA^o 
[0 0 2 4] -9— /<trtt*2 0 OKfcvC, tilf&ltttgB 
2 1 014, ?5^7V btt*«l 0 0*fe****lfc-* 

T 5 , <r7<7> \V(WSk 1 0 0 Kj£ 

•)i!L {XTVfA 5 2), »IfR*fiF*»«a8 
•7*4 2 0) i:SSo 
[0 0 2 5] Uf»f»**« {Af-VfA 1 2) icfeofc 
*9^7> HtJMU 0 0 14, ^<tt»«2 0 04*) 

^^r^fl^aSrS^* (*TVf4 1 3) o S»t 

4*&KI4, !S6*tn#0«lft*fTd 1 4 

7 *'7* 4 15, 4 1 6) o 
[0 0 2 6] SltJRofcf-^A«-cOf^4^ 

y * hra-afc**, mn^mmmui 3 1 i±, -toa 

7) , *355fS^W*» 1 3 2*tm-?Z> {*TVf4 1 

8) o jB»Siifc**W£*W» 1 3 2 14, -K'J*h 
©5fc»<0f - * '<tt-**2 0 0 
ICH*L ^7-7^4 2 0) , (XT- 7? 
4 2 1) lcA-i>o 

[0 0 2 7] 2 0 0(4, t£*4:n»«5lllf* 

tc4 tit*&tt«S&2 1 OmSftfc^J^^ ~? 
f-^ftttf-^E*«z 2 o*f»H*)tliLr (*?■ 
•y^4 5 1) , ^7> httttttl 0 0lc3£l)iIL (* 
7-^4 5 2) , (*x?74 5 0)_ 

S*W«I»1 3 2 14, SflL^M^f^f-^f 
ftfc, -f 7f-?-En l-*&ffiSB2 3 OK 

teitrtL Uf"^4 2 2) , t@©S4A s HTLtv>S 
£ t Sr5ligL/c±T- Uf •;7'4 2 3) , S«Jfc^*S 
£SB1 3 3 ^eSbtT Ut7 7'4 2 4) , *J»*v» 

1 2 0<O-E')* h*»f>v»*$(tWo^r'-*#fl[0* 
«r*fH*L Uf"^4 2 5) , iC-R'J^hi'Si: 
fco-CV>&W£-g-l4 (^■r->7'4 26),^r-7 7'4 2 
OICMoT, ^Of-^*ffi«r*- 2 0 0 US 

[0 0 2 8] J^±, * t •> 7" 4 2 0*b^t^4 26 
it-4 -o^f>f-(7f-?i 
«» U »«a L tf: f - * * L * # S> W£. * 



8 

"9 o 

[0 0 2 9] 

-**?7^7> htH**l 0 0t*-^S«2 0 0 

[0 0 3 0] -9--;<ftg«2 0 0 

14, tl#$ft&8&2 1 0K£v>T, #J*i:l&Si»U* *)flS 
io jB$*i*f-**45-«LT?'-*l&lrt»2 2 0 Ai:M 
-f& 6 £43, tats. 
^f-;/5 0 2) -9— /«tt*«2 0 014, H6K7P1- 
*t^75 0 1 KJ: ^fflgftfcf-^ftti: 

7f-?-8'U ht&ttSB2 3 0i:tt«t4. 
[003 1] 7^5 0 3) ?5-f7>h 
itjt8£l 0 014, Affi#§£Ml 4 0 

7f77'5 0 4) 'a«K*l 1 014, a«*iifc>- 
20 a-flmit^^ b <7 - * £41- L.-C-9— xttStfS 2 ooi: 

[0 0 3 2) ^f^5 0 5) ■9--;<ft-#«2 0 0 

i4 , s* £ ftfc r- * c o v» r JiitMMfl $tix\,*zr- 

trX-h&frZnfc-the m'&n^mt LTI4, -9— 
HHSS2 0 OrtCtSfr-^Sl^^f >rV T7-9- 

[0 0 3 3] ^f'^5 0 6) fw<|t)«2 0 0 

v^-f- ^ i:Wt4 'J * H =S-rtl±ii"-&o 

0 ««««»2 1 0 14, -Z5 0 

6 -ctft m s nfe y ^ h * ^ 9 >f r > h tt»« 1 o o uii 

40 [0 0 3 4] *r 7-/5 0 8) * 9 4 7 > MHt« 1 
0 0 OjaS^S 1 3 0 14, ^S-K'J ^ h «rffi«^S 1 

2 0IC^LT45<o 

^7^5 0 9) iaa^e 1 3 o <D&7fi&±mw& 1 

3 214, -K';^. h^#s?.Lr, 5feptof---^#ii^^ 

ig§t*4 3 t:*-/<tt**2 o otcs*-r 

[00351 *7- 7 75 10) ifUC* -9— ^<tt 
#«2 0 0<O«*»tt»2 1 014, v)Vf^fV7f- 
^E«»2 2 0A*f)?7'f7> Mt*«l 0 O^lbS 
50 ^Sii^T'-^tMRKW •)«!■*■ o 
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[0 0 3 6] ^f^512) 7> htt^l 

0 0 - /<tW« 200*5) t*- 

EttKSl 2 0<O-E'UV^SiL^if-?» 

[0 0 3 7] Xf 7 7*5 1 3) Wl®<0&1A7- * 

3 2rtfctt»7> WA«-C**ttf "1" 
"0" t-TSo Xx7 7*5 1 

[0 0 3 8] Xx77*5 1 4) flll^Wf-^Off 
1 2 0*feK*ttlLT, 1 33i:i?S 

OtJ75/t "1" t1"4o E**1112 0 

(Xt77*5 0 9) J^Oi&SfcfHo 
[0 0 3 9] ^l*. * 

T> hW"*«l 0 0 (Xt- 7 ^4 1 

1) l-C4*5», *JMM>W&8M& (Xx 7-/ 

4 2 4 ) £ -C«9B$H*T<sec) fc1-£o 7 7 4 7 > bet" 

o o /<tr*«2 o oonof-^caais 
(flitwr, xt 7^4 i i-e*?4 7>MMMM , »« 
LfcR#***x?7*4 5 0-C-9— 2 0 0 leg < 
*Ti (sec), ?7^7>Ht»100 
* * "tt L T * IJT-i- * * ^ 
WISH (XT 774 2 2-ef-*ft«*W&LT*»fe* 
T1"*S"^^K) (sec) tf^o -f^> 

T= 4 Ti +T2 

[0 0 4 0] Ti l±, 9?4TZ>Ytt**tl 00it- 
/t^^:^ 2 0 0 Pb^O * 7 h 7 - ? 0$53£jfiK, it 4" U A 
****** 

nltfe-C-^^o T2 ti. r-^iWtO*^ x * s (byte) 

9<T>*>\,--f~j\ mmm&) *r (byte/sec) tirfl 
If, T2 = s/rT-^^o 

[0 0 4 1 ] Sot, S£BB*6*TOl$MTtf t R#*tt 
i LT -5- x.e> it r'-^-t-l'X-sli. 

s = r (T- 4 Ti ) 

r-^-xibn^o fllxif, 

r = 6 4 Kbps = 8 Kbyte/sec , T i = 0 . 2 5 sec 
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, T = 3 . 0 sec 

t1"itlf, s = 1 6 Kbytet^S Z><> 
[0 0 4 2] 2®BVm<»7-*l~l^*1>* WCs* 

**, $,**§-&ICt±4#§<0x'-* 
, 4 % ^ _ ? £t ££J ft & v> tz *> C li#j O f - * OS* 

Ti (DSI*^^*^* - '^' 7 K " c "*>' 5 ^ ^^l* 

[0 0 4 3] 2f iWROf-i'W, S**>t>ff4.ra5S 

T= 2 Ti +T2 

T**^xk*l*»^7'-*-'MXl*, 

s = r (T- 2 Ti ) 

[0 0 4 4] t8lx.lf, ±IEOlt#^)t*. **DK£teLrt: 
1 6KbyteWT-*'^ : B^^* J T=5. Osec ti"^- 
If, r = 8 Kbyte/sec. Ti=0. 2 5 sec Z •) , s = 
3 6Kbytet*t*c -Oi^l- 2 *i ^" * «* 1 

*o IW) C J: ^ I- 3*S«i 2#S i *>*£ > 
[0 0 4 5] $b\Z. ±Et*ftfcffil^L, *7h7 

[0 0 4 6] A#M*»<t-Ca5i-fc, WTOiTlCfe 

(°a ) * 7 h 7 - ? <DX;V- 7*7 h r = 8 Kbyte/sec 
(64Kbps, ISDNffll) > f-^SlS^T 
,=0. 2 5secctJ.f/7-')>^U-^8KH 
z, fflSSbit = lbyte©*J»* I TU g 7 2 3«t&T- 

S = Ibyte* 8 K H z * 6 0 sec * 3/8 = 1 8 0 Kby 
te 

(b) «#o»**fTte4v»*tt-C(i, S4W3t 
T=2Tl+ s/r = 0. 5 + 22. 5 = 23 sec 

[0 0 4 7] (c) -t* 
o «)iii:f-?*tt^i?s = 1 6Kbytet-rttlf, 
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ff±K!#)£T:-<75B#PdBI± 3sec X~hZ> 0 tfz, 2f gWH 
<r)?-9%.>&\t 1 6 KbyteOtWA*2 Ti + s/r = 

2. 5sec z<7>r-*&&vn&m& 

mfSUt* 1 6 Kbyte* 8/3/8 KHz = 5. 3 3sec 
[0 0 4 8] ±B*>*liMI*fcH&*fc*}K* 

-#gE3^£fr7di&S«*fc^o ? 7 4 T > h ft® 

ff£$IJ®SWS§ffl) 1 8) IS, 

[0 0 4 9] ra*»w, **?f^W»»A , ^f V?4 2 4 
T-a^ff * iBSb't * t*^ <> t * * /c * * 

10 0 5 0] 4fc. #r-*iMt«in-«>"9— 
[0 0 5 1 ] 

9 K&Uitls&RV v ^tACiiiii, * ft*: 
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1 | — s i 
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[El 8] «0^7>f7 > htUta, *-'<tt*«Oft 

20 100 ?y4Ty\- ttW&L 

1 1 0 ilH^S: 

1 2 0 UWMWi 
1 3 0 W»S4¥8 
1 3 1 

1 3 2 S^S±«H»86 
1 3 3 

1 4 0 

2 0 0 -9-->^ftW£ 
2 1 0 

30 2 2 0 7- * tmU. - * »tt#K 

2 3 0 -7^^>f-M Tf-^-S» 
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